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Abstract: 
Saprolegniasis is a fungal disease of fish and fish eggs, caused by the saprolegnia species commonly referred to 
as “Water molds”. Fish diseases constitute one of the most important problems militating against the growth of 
aquaculture, especially in the tropics.  Among the many pathogens of fish, is saprolegnia, which has been 
reported to be the major fungus infecting fresh water fish. There is generally, perceived high occurrences of 
saprolegniasis in fish farms in Gboko. However, there is no data on the prevalence of the disease. The aim of this 
study is to determine the Prevalence Rate of Saprolegniasis in fish farms in Gboko, Nigeria. Fifty four fish farms 
in Gboko, Benue state, where studied to determine the prevalence rate of Saprolegniasis. Data for the study was 
collected using a well-structured questionnaire and observations. The prevalence rate of Saprolegniasis in the 
study area was found to be 61.11% at the time of the study. Potassium permanganate (KMnO4), Copper sulphate 
(CuSO4), Formalin (CH2O), Malachite green (C23H25ClN2), Methylene blue (C16H18N3SCl), Sodium chloride 
(NaCl) and Probiotics were the substances suggested for the treatment of Saprolegniasis, and their dosages 
where described accordingly. Emphasis was given on Prevention through good aquacultural management 
practices. 
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Introduction 
Saprolegniasis is a fungal disease of fish and fish eggs, most commonly caused by the Saprolegnia species.. 
These fungi are classified in the family saprolegniaceae. The term “Saprologeniasis”, often is used 
indiscriminately to describe any cotton-like growth of fungus adherent to skin or gills which may include any one 
of several genera of molds. Saprolegniasis is caused by the attachment of the swimming zoospores (aetiological 
agent) of common water molds to the gills, skin or fins of fish [1]. The most prevalent species associated with the 
infections are Saprolegnia diclina type 1 and Saprolegnia ferax. Other general of importance within this family 
include Achyla, Aphanomyces, Dictyuchus, Leptolegnia and Pythium. One or several representative from the 
genera saprolegnia can be found at the same infection site [1]. 
     The fungi are found worldwide in fresh water, although some species may occur in brackish water of less 
than 2.8 parts per thousand [2]. Saprolegnia can grow at temperature ranging from 32°F – 95°F (0°C-35°C ), but 
seem to prefer temperature of 59°F-86°F (15°C-30°C) [3]. Most species are saprophytes, naturally present in the 
environment (water, sediment) and are considered opportunistic pathogens, and secondary invaders [2]. 
Saprolegniasis may occur after damage to the fish integument, due to water pollution, overcrowding and other 
predisposing factors [4]. Eli et al .[5], reported that malnutrition, presence of toxic substances in water, damages 
on skin, fins or gills and stress can create room for the secondary invasion of fish by water molds. Dead fish eggs 
are good growth medium for the fungi organisms. Some species of Saprolegnia such as Saproleginia parasitica 
can produce a systemic mycosis and are considered primary pathogens [2]. Howe et al. [6], observed that typical 
saproegniosis lesion grow on the surface of the fish skin, but usually do not penetrate deeply into muscle.  
     Saprolegniasis is commonly referred to as “cotton wool disease” because externally, the fungus appears as 
focal white to brownish cotton –like patches or cottony tufts of non- septate filamentous hyphae on the surface of 
the skin, and /or gifts and on fish eggs. This is the major clinical sign of Saprolegniasis. Other signs include 
ulcerative skin, lesion and eroding of infected barbels. These signs are commonly observed in fish farms in 
Gboko, Nigeria. Fish diseases constitute one of the most important problems militating against the growth of 
aquaculture, especially in the tropics [7]. Among the many pathogens of fish, is saprolegnia, which has been 
reported to be the major fungus infecting fresh water fish [8-10]. Mastan [11], also observed that the 
saprolegniaceae are responsible for significant infections, involving both living and dead fish and their eggs, 
particularly in aquaculture. There is dart of information on the prevalence of Saprolegniasis in fish farms in 
Gboko, Nigeria. The aim of this study is to determine the prevalence rate of Saprolegniasis in fish farms in 
Gboko, with the objectives of informing fish farmers of measures in preventing or managing Saprolegniasis.  
Materials and Methods 
Description of Study Area 
The research was conducted in Gboko Local Government area of Benue State, Nigeria. Its geographical 
coordinates are 7° 19 0 North, 9° 0 0 East. Gboko has a land area of 4,493 km2 and estimated population of 
419,800 people [12]. It has large swamps, characterized with low water table, and soil; suitable for earthen fish 
ponds. Gboko was selected for the study because it has the highest number of individual fish farms in Benue 
state. The study was conducted within three months, from March to June, 2016. 
Sampling Procedure and Sample Size 
The population of the study consisted of all fish farms in the study area. A simple random sampling technique 
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was employed. A total of 54 fish farms were randomly selected for the study.  
Data collection Instruments 
A well-structured questionnaire was used for primary data collection. It was administered to 54 respondents. The 
questionnaire was divided into 3 sections: Section (A), contained Socio-economic characteristics of fish farmers 
in the study area, (B) described the Aquaculture system practiced, Culture facilities used and cultured species, 
While (C), was about Saprolegniasis and its effects. Secondary data was obtained from observations, and other 
publications. 
Data Analysis Techniques  
Data generated was analyzed using simple descriptive statistics such as frequency distribution, table and 
percentages. The prevalence rate was calculated using the formula described by Bhopal [13] and Bonita et al. 
[14]. 
Results 
All the 54 questionnaires given to the fish farmers in Gboko were retrieved. The findings are presented in table 
1-4. 
 
Table1 Socio-economic characteristics of fish farmers 
Variables Categories Frequency Percentage 
Sex Male 
Female 
43 
11 
79.63 
20.37 
Age 21-30 years 
31-40 
41-50 
51-60 
60 above 
7 
16 
18 
9 
4 
12.96 
29.63 
33.33 
16.67 
7.41 
Marital status Married 
Single 
41 
13 
75.93 
24.07 
Educational 
status 
No formal education 
Primary education 
Secondary education 
Tertiary education 
10 
14 
22 
8 
18.52 
25.93 
40.74 
14.81 
Fish farming 
experience 
0-3 years 
4-7 
8-9 
10 years and above 
12 
24 
13 
5 
22.22 
44.44 
24.07 
9.26 
   
Table 1 showed that 79.63 % of fish farmers in Gboko were male, while 20.37 % were female. The 
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age of the fish farmers ranged from 21 to 60 years, and above. Fish farmers age 41-50 years were the highest in 
number, with 33.33 %, occurrence, 31-40 years, 51-60 years, 21-30 years and 60 years and above had 29.63%, 
16.67%, 12.29% and 7.41% respectively. The respondents who were married were 75.93%, while the single 
were 24.07 %. Only 18.52 % of the studied population had no formal education, 81.48% had primary education, 
with secondary and tertiary education occurring at 25.93%, 40.74% and 14.81% respectively. Most of the fish 
farmers in Gboko had 4-7 years of experience in fish farming. This represented 44.44%. Fish farmers with 8-9 
years, 0-3 years, and 10 years and above experience represented 24.07%, 22.22%, and 9.26% respectively.  
 
Table 2 Aquaculture system/ culture facilities 
Variables Categories Frequency Percentage 
Fish farming 
systems 
Hyper-intensive system 
Intensive system 
Semi-intensive system 
Extensive system 
0 
18 
29 
7 
0 
33.33 
53.70 
12.96 
Culture facilities Concrete ponds 
Earthen ponds 
Plastic ponds 
Fibre glass ponds 
17 
31 
4 
2 
31.48 
57.41 
7.41 
3.70 
Species Clarais gariepinus 
Heterobranchus sp 
Oreochromis niloticus 
22 
26 
6 
40.74 
48.15 
11.11 
 
Data analysis revealed in table 2 that 53.70% of fish farmers in the study area practice semi-intensive 
aquaculture, 12.96 % practice extensive system, while non, practice hyper-intensive aquaculture. Earthen ponds 
are the most popular fish facility used, at 53.70% in the study area. Concrete pond, plastic pond and fibers glass 
tanks had 31.48%, 7.41% and 3.70% facility usage respectively. Catfish (Clarias gariepinus and Heterobrachus 
sp) were the most cultured species. Heterobranchus sp, C.gariepius, Oreochromis niloticus had 48.15%, 40.74% 
and 11.1% culture rates respectively. 
The study found as shown in table 3 that 68.52% of the fish farmers had a fair knowledge of 
Saprolegniasis, while 31.48% do not have any knowledge about the named disease. It was also found that 
64.81 % of the farmers had good knowledge about the external signs of Saprolegniasis in fish. However, 
35.19 % of the farmers could not name the external signs of cotton wool disease. According to the study, 55.56 % 
of fish farms had a history of Saprolegniasis, while 44.44 % had not experienced the disease. The study identified 
61.11% of fish farms with current cases of Saprolegniasis, while 38.89 % were free of the disease. Among the 
61.11% fish farms currently identified with Saprolegniasis, 15.15 % had high mortality rate due to the disease, 
while 33.33 % and 51.51 % had low and medium mortalities respectively. 
Among the population of fish farms diseased with Saprolegniasis, 33.33% administers sodium 
chloride as remedy, 21.21% uses formalin or malachite green. Potassium permanganate is used by 12.12% of the 
fish farmers, 3.03 % either applies copper sulphate or povidone iodine solution, while 6.06% administers nothing. 
The study also found that Probiotics has not been used by any of the fish farmers in controlling Saprolegniasis. 
Table3 Saprolegniasis and its effects 
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Variables Categories Fre
que
ncy 
Percentage 
Knowledge of 
Saprolegniasis 
Known 
Not known 
37 
17 
68.52 
31.48 
Knowledge about 
the external signs of 
Saprolegniasis 
Yes 
No 
30 
7 
81.08 
18.91 
Farms with a 
history of 
Saprolegniasis 
Yes 
No 
30 
24 
55.56 
44.44 
Farms presently 
with saprolgeniasis 
Yes 
No 
33 
21 
61.11 
38.89 
Virulence rate High 
Medium 
Low 
151
5 
13 
15 
15.15 
39.39 
45.45 
Mortality rate due 
to saprolegniasis 
High 
Medium 
Low 
5 
11 
17 
15.15 
33.33 
51.51 
Drugs used in the 
treatment of 
Saprolegniasis 
 
 
 
 
Probiotics 
None 
Formalin 
Copper sulphate 
Sodium chloride 
Malachite green 
Potassium permanganate 
Povidone iodine solution 
Probiotics 
2 
7 
1 
11 
7 
4 
1 
0 
6.06 
21.21 
3.03 
33.33 
21.21 
12.12 
3.03 
0 
 
Table 4 Prevalence of Saprolegniasis 
Variable Categories Frequencies Percentage 
Prevalence rate of 
Saprolegniasis 
Farms with Saprolegniasis 
Total no of fish farms studied 
33 
54 
37.93 
62.06 
Total   100 
 
                                                                                                                                                                                              
Prevalence rate of Saprolegniasis = All cases of Saprolegniasis   x 100 
                                    Population at risk during the period 
                                  = 33/54 x 100 
                                  = 61.11% 
Data analysis revealed that the prevalence rate of Saprolegniasis in fish farms in Gboko was 64.81% 
during the time of the study. 
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Discussion 
Disease in fresh water fishes are a great threat to achieving optimum production and become a limiting factor to 
economic success of aquaculture [15]. Among the many pathogens of fish is saprolegnia, which has been 
reported to be the major fungus infecting fresh water fishes [16-18]. Analysis of the fish farming system revealed 
that 53.70% and 12.96% of fish farmers practices semi-intensive and extensive aquaculture systems respectively. 
This implies that 66.66% of fish farms in the study area are prone to Saprolegniasis, and likely to suffer from the 
disease, owing to the limited, and poor nutrition associated with the named aquaculture systems. Boostma, [19], 
observed that fungi can become a problem if fish are stressed by poor nutrition, pressure of population and over 
exploitation. 
     Earthen pond was used by 57.41% of the respondents. Saprolegnia is very common among earthen ponds, 
especially ponds that carry high loads of organic matter (leftover food, chunk feed, left over feeds etc).The 
organic matter is usually a suitable substrate for fungi, encouraging their growth in numbers. Generally, a number 
of factors predispose fish to fungal infections. These include aquatic environmental parameters, water pollution, 
poor nutrition, compromised immunity, handling stress, mechanical damage, and biological damaged. The 
aetiological agent of Saprolegniasis is a secondary pathogen, which occurs when predisposal conditions are set. 
[3], similarly observed that poor water quality ( for example , water with low circulation, low dissolved oxygen, 
or high ammonia and high organic loads including the presence of dead eggs, are often associated with 
saprolgenia infections. The presence of columnaris bacteria or external parasite is also common with 
Saprolegniasis. Saprolegniasis is an obstinate fungal infection among aquatic species. Prevention is a better 
approach in the control of Saprolegniasis. It is often difficult to completely eliminate once culture facilities and/or 
aquatic species are infested. [10], note that Saprolegniasis is best prevented by good management practices such 
as: good water quality and circulation, avoidance of crowing to minimize injury (especially during spawning) 
and good nutrition. Other management practices that could control Saprolegniasis include the following: Do not 
overfeed fish, promptly remove dead eggs and dead fish, from the pond. Both become suitable substrates for 
fungal growth, if allowed to decompose in water, since saprolegnia species are saprophytic fungi with 
heterotrophic mode of nutrition. To minimize the possible outbreak of Saprolegniasis, the ponds should be 
disinfected with quick lime. Only healthy parent fish should be selected for production, and they should be 
smeared with 1% malachite green ointment or sulfa ointment. In Hatcheries, viscid eggs should be disinfected by 
immersing them with malachite green solution at 7ppm for 10-15 minutes for two consecutive days [20].  
     There are various treatment measures to check the outbreak of Saprolegniasis. Potassium permanganate 
(KMnO4), Copper sulphate (CuSO4), Formalin (CH2O), Malachite green (C23H25ClN2), Methylene blue 
(C16H18N3SCl) and Sodium chloride (NaCl) are the common substances used against saprolegnia. Bath treat 
infected fish in sodium chloride (10-25 g/liter for 10-20 min), or Potassium permanganate (1g in100 lit of water 
for 30-90 min), or copper sulphate (5-10g in 100 liters of water for 10-30 min) [10]. A fish visibly injured should 
have its wound sanitized by swabbing with 5-10 % malachite green, 5% potassium dichromate or 5% iodine to 
speed up the healing process and prevent fungal attack on the wound surface [21]. Care must be taken, in 
administration of therapeutical agents on aquatic organisms. Over treatment seriously put fish under stress. It 
may further cause damage to fish tissues, resulting in recurring infections [22]. Potassium permanganate is toxic 
in water of high pH because permanganate dioxide may precipitate onto the gills. It should be used with caution 
and water pH should not be high. Methylene blue is toxic to scales fish and should not be used in tanks with 
bacteria filters [23]. Potassium permanganate should not be administered together with formalin, high rates of 
fatalities maybe recorded. 
      The utilization of probiotics is the most biological and environmental friendly available option in the 
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treatment of fish diseases. Unfortunately, its usage was completely absent in the study area. Angahar [24], 
defined Aquatic Probiotics as any microorganism or group of microbes which directly or indirectly confers 
benefits(s) to the host aquatic species through interactions with the host, other microbes and / or the environment. 
There are commercial available products which can be effectively used as bioprophylaxis (in the prevention of 
diseases) or biotherapy (in the treatment or management of disease) [24]. Bly et al. [25], observed that the 
probiotic Pseudomonas fluorescens has been used positively against Saprolegniasis. 
Conclusion 
Saprolegniasis is endemic in the study area. It constitutes one of the major disease constraints to fish culture. It 
accounts for mortalities, low yield and economic losses in fish farms. The parasitic fungi cause infectious 
conditions. Pond water quality parameters should be optimal, feeds should be supplied in right quantity to avoid 
left over, while mechanical or biological damage and environmental stress should be avoided as well as 
overstocking. These measures are effective in the prevention of Saprolegniasis outbreak in fish farms. Prevention 
practices should become a routine in fish farmers. Prevention remains the best approach against Saprolegniasis in 
culture facilities. Focus should be more on the prevention of Saprolegniasis rather than the administration of 
chemotherapies during infectious outbreaks. 
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